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(57) Abstract 

Disclosed are hair conditioning shampoo compositions comprising: (a) from about 5 % to about 50 % by weight of an an- 
ionic surfactant component; (b) from about 0.1 % to about 10 % by weight of a dispersed, insoluble, nonvolatile, nonionic sihcone 
hair conditioning agent; (c) from about 0.05 % to about 10 % by weight of soluble, organic, polymeric cationic hair conditioning 
agent, said polymeric, cationic hair conditioning agent consisting essentially of one or more cationic, hair conditioning polymers, 
said cationic hair conditioning polymers having quaternary ammonium or cationic amino moieties, or a mixture thereof, an open 
chain backbone, and a charge density of about + 3.0 meq/gram or less; and (d) an aqueous carrier. The shampoo compositions 
hereof can provide excellent overall hair conditioning benefits, in conjunction with excellent cleamng performance, to a vanety f 
hair types including treated hair such as permed and color-treated hair, as well as undamaged hair. 
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SHAMPOO COMPOSITIONS WITH SILICONE AND 
CATIONIC ORGANIC POLYMERIC CONDITIONING AGENTS 

FIELD OF THE INVENTION 
5 This invention relates to shampoo compositions comprising 

anionic detersive surfactants, silicone hair conditioning agents, 
and cationic polymeric hair conditioning agents. 

BACKGROUND OF THE INVENTION 
Human hair becomes soiled due to Its contact with the 
10 surrounding atmosphere and, to a greater extent, from sebum 
secreted by the head. The build-up of the sebum causes the hair 
to have a dirty feel and an unattractive appearance. The soiling 
of the hair necessitates it being shampooed with frequent 
regularity. 

15 Shampooing the hair cleans by removing excess soil and sebum. 

However, the shampooing process has disadvantages in that the hair 
is left in a wet, tangled and generally unmanageable state. 
Shampooing can also result in the hair becoming dry or "frizzy" 
due to removal of natural oils or other hair moisturizing mate- 

20 rials. After shampooing, the hair can also suffer from a loss of 
"softness" perceived by the user upon drying. A variety of 
approaches have been developed to alleviate the after-shampoo 
problems.'*^ ThV^e range : from the inclusion of hair conditioning 
■ : . aids in sharnpoos jto, p^s^sharapp^o appl^^ of hair conditioners, 

25 i.e., hair rinses. Hair rVnses ar^ general 1^^^^^ in nature and 

must be applied in a separate step following the shampooing, left 
on the Itair for a' T«^^^^ and rinsed with fresh water. 

■ This, of courst. ris Mme consuming and^^^l^^^ convenient. 

While a wide variety of shampods have been disclosed which 

30 eontain conditioning aids, they have not been totally satisfactory 
; ; : for a variety of reasons. One problem relates to compatibility 
problems between good cleaning anionic surfactants and the many 
conventional cationic agents -which historically have been used as 
conditioning agents, including both cationic surfactants and 

35 cationic polymers. 
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Whereas efforts have been made to minimize adverse 
interaction through the use of alternate surfactants and improved 
cationic conditioning agents, it remains highly desirable to 
utilize anionic surfactants in shampoo compositions. Furthermore, 
5 cationic conditioning agents commonly do not provide optimal 
, overall conditioning benefits, particularly In the area of "soft- 
ness", .especially when delivered as an ingredient in a shampoo 
composition. Many cationic polymers, additionally, tend to build 
up on the hair to result in an undesirable, "unclean" coated feel. 
10 Materials which can provide increased softness are nonionic 

siliccnes.. Silicones in shampoo compositions have been disclosed 
in a n-imbpr of different publications. Such publications include 
US. Patent 2,826.551. Geen, issued March 11, 1958; U.S. Patent 
3,964,500, Drakoff. issued June 22, 19y6; U.S. Patent 4,364,837, 
Pad^-, issued December 21, 1982; and British Patent 849,433, 
Woolston, issued September 28, 1960. Mbile these patents disclose 
silicone containing compositions, they also did not provide a 
totally satisfactory product in that it was difficult to maintain 
the silicone well dispersed arid suspended in the product. 
Recently, stable, insoluble si 11 cone-containing hair conditioning 
•ihampoo compositions have been described in U.S. Patent 4,741,855, 
Grote and Russell, Issued May 3, 1988 and U.S. Patent 4,788,066, 
. Bolich and Williams, issued November 29, 1988. These shampoo 
. corapcslttORS can deliver excellent overall conditioning benefits 
25 to -the hair while maintaining excellent cleaning performance, even 
with the use of anionic detersive surfactants, for a wide variety 
of hair types. However, it would be desirable to improve these 
tynas of -shampoos such that they provided improved conditioning 
benefits to one type of hair In particular, that type being hair 
30 damaged by permanent treatments (i.e., ''perms"), color treatments, 
and bleach treatments, applied either at hair salons or at home. 
Unfortunately, silicone hair conditioner efficacy for permed hair 
appears to be lower than that for most undamaged hair. It would 
be desirable to provide a shampoo composition that would provide 
35 excellent overall cleaning and conditioning benefits for such 
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hair, as well as other types of hair not subjected to such treat- 
ments. This would reduce the need for families or other residents 
to purchase separate hair conditioning shampoo products for 
persons with damaged and undamaged hair. 

It is an object of this invention to provide shampoo compo- 
sitions, whiph can'provide excellent cleaning performance and 
excellent overall haiV conditioning for such damaged hair as^well 
as-for hair, not subjected to 'iiich treatments ("undamaged hair"). 
„ /fu . Is a further bbject' ^ to provide an 

^ improved . anionic surfac^^^^^^ shampoo compositions that 

can prpvide exce^^ cleahin^ performance and conditioning 
perfonnan.ce for both damaged and undamaged hair types, such that 
: the shampooed >air can" fiav^^^^ levels of manageability. 

/combabilityV softness, and low 6Y- reduced levels of dryness. 
15 - These objects will becom^ apfiarent frSom the description which 

follows, as^many pther objects become ajiparent upon a reading of 

said description. 

Unless otherwise indicated, all percentages are calculated by 
weight of the total compos Ui on, and all ^^r^^^^ are calculated on 

20 a weight basis. 

V ' SUrfllARY OF THE INVErJTIQM 

/This invehiion provides anionic detersive surfactant- 
containing 1 iqiifd sliampoo boropositions that can provide both_ 
excellent cieaning'Wrfdr^^^^ benefits to a 

25 wide variety of hair types", including' treatment damaged and 
' undamaged hair." This can be attained by incorporating into the 
shampoQ composition a hbn'tonic, insoluble, nonvolatile silicone 
. hajr condUionin^ agek additHofiaily, a critically selected 
, s.Qluble.,1 organic, catiohic, polirmerlc conditioning agent. The 
shaoipoo compositions ^h il so comprise an aqueous carrier. 

The catibnic polymer conditioning agents of the present 
invention are organic polymers having quaternary ammonium or amino 
moieties (said amino moieties being cationic at the pH of the 
shampoo composition)about pH 9, more preferably from about pH 4 to 
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and open chain bpxkbone. Furthermore, these polymers essentially 
have a charge density of about +3.0 meq/gram or less, preferably 
about +2.75 meq/gram or less. The precise cationic charge density 
is not believed to be critical as long as it Is less than those 
5 stated essential and preferred limits. However, for practical 
reasons, the charge density should be of a level such that effi- 
cient substafitivlty between the polymer and the hair can be 
attained. Generally, it is preferred that cationic charge density 
be at least about 0.2 ?n?sVgram, more preferably at least about 0.4 

10 meq/gram. 

■ When coaibined with the nonicnic silicone conditioning agents 
it, the shampoo compositions of this invention, these cationic 
organic polyniars can provide surprisingly good hair conditioning 
benefits for permed or other damaged hair characterized by in- 
creased anionic chfractar, such as bleached hair and color treated 
hair. These types of hair that have been damaged and are charac- 
terized by increased anionic character shall hereinafter be 
collectively referrsd to as "damaged hair". Nonionic silicone 
conditioning agents suffer from reduced deposition, and therefore 
reduced efficacy, for these hair typds. On the other hand, the 
use of tha cationic organic polymers as the sole type of hair 
conditi^«1ng agents to dam?.sed hair and especially to undamaged 
hair when deli yered from .shampoo compositions may not provide 
suffici6i\t overall conditicRing. benefits, especially in the area 
of softness. The combination of hair conditioning agents, how- 
ever, resuVts In sharapoo conpositions with high levels of con- 
ditioning for d-maged hair, and retains excellent conditioning for 
undamaged hair and cleaning performance for all hair types. As 
used herein, undamaged rsfsrs tc hair that is not damaged by perms 
or other hair treatmer!t.<j vrfiich increase the anionic character of 
the hair, and does not exclude, for example, oily hair, dry hair, 
etc., or hair damaged in some other respect, unless such other 
damage is specifically and expressly indicated. These performance 
benefits are especially important because merely increasing the 
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level of silicone conditioning agent in a particular shampoo that 
is effective for treating undamaged hair to improve conditioning 
of damaged hair can result in too high a level of silicone deposi- 
tion for undamaged hair. This, can impart an undesirable greasy 
feel. On the other hand, the cationic organic polymer, by itself, 
does not provide efficient conditioning of undamaged hair. The 
present invfentioh provides lanionic detersive surfactant-containing 
shampoo compositions that can: provide, excellent conditioning to 
toth da^^^^^^^ hair through the Mse of nonionic silicone 

and ' parti Cular 1 y seletted sol ubU , organ i c ,, pel ymeri c , cati on i c 

conditioning agents hereof. 

AUhough it is riot intended to limit the present invention by 

theory, it Ms believed that the cationic polymers of the present 
Vhventibh are fiarticularly advaotagepus^^^^^^ use in anionic deter- 
sive surfactant-containing shampoos as a result of a combination 
of factor^s. First is the absence of ring structures and saturated 
carbon-carbon covalfent bonds in the polymer backbone. This type 
of backbone results in a more flexible polymer which, along with 
their relatively low charge density, reduces the tendency of many 
cationiV polymers to Undesirably ; build up on the hair upon re- 
peated hsage. ' The use of these catiqniCv organic polymers as 
conditioning agents along with the sil icpne conditioning agents 
heredf can provide excel 1 ent xl eani ng shampoos useful for condi - 
tioriihg a wide variety of damaged and undamaged hair types. 

ihH preferred *mbodinient, thfr;vP invention provices 

hair^ cohditionihg' shampoa compositions comprising: 

(a) fr^6m kbout 5% -to about 50%, by weight, of an anionic 
' dieterfive "surf afet ant component; 

(b) -from about iO.1% . to about 10%, by weight, of a dispersed, 
-insoTuble, nonvolatile, nonionic silicone conditioning agent; 

(c) ^frbr about 0.05% to about of soluble, 

organic, polymeric, cationic hair conditioning agent, said 
polymeric, cationic hair conditioning agent consisting 
essentially of one or more cationic hair conditioning 
polymers, said cationic hair conditioning polymers having 
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quaternary ammonium or cationic amino moieties, or a mixture 
thereof, an open chain backbone, and a charge density of 
about +3.0 meq/gram or less; and 
(d) an aqueous carrier. 
5 , As used herein, the terms "soluble" and "insoluble" used in 

reference to; particular ingredients of the shampoo compositions 
refer to solubility or insolubility, respectively, of that ingre- 

; c dient in the shampoo composition. 

. All percentages are calculated by weight of the total 
10 cjJBiposition unless otherwise specifically indicated. 

The invention, including preferred embodiments thereof, is 
. - described in further . detail in the Detailed Description of the 

Invention, which follows. 

DETAILED DESCRIPTION OF THE INVENTION 

The essential as well as a variety of preferred and optional 
components of the compositions of the present invention are 
described below. 
Ml ionic Deter s ive Surfactant 

The hair conditioning shampoo compositions of the present 
invention comprise an anionic detersive surfactant to provide 
cleaning parforraance to the composition. 

: The anionic detersive surfactant will generally be from about 
5» to about 50%, preferably from about 8% to about 30%, more 
preferably frcra about 10% to about 25%, of the composition. The 
anionic detarslve surfpxtant of the compositions hereof can be a 
single spec; es> of surfactant or a combination of different 
sisrfactants.-. 

..Synthetic anionic detersive detergents useful herein include 
alkyl and alkyl ether sulfates. These materials have the respec- 
30 tive formulae ROSOaM and R0(C2H40)xSO3M, wherein R is alkyl or 
alkenyl of from about 8 to about 2f parbpn atoms, x Is 1 to 10, 
and M is a wster-soluble cation such as ammonium, sodium, 
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potassium and triethanol amine. The alkyl ether sulfates are 
typically made as condensation products of ethylene oxide and 
monohydric alcohols having from about 8 to about 24 carbon atoms. 
Preferably, R has from about 12 to about 18 carbon atoms in both 
5 the alkyl and alkyl ether sulfates. The alcohols can be derived 
from fats, e.g., docbnut oil or tallow, or can be synthetic. 
Lauryl alcohol and straight chain alcohols derived from coconut 
oil are preferred het^eiri. Such alcohols are reacted with about 1 
to about 10, and especially about S^ molar proportions of ethylene 

10. oxide and the resulting niiktu^e of molecular species having, for 
example, an average of 3 moles bf ethylene oxide per mole of alco- 
hol, is sulfated and netitrali zed; ' 

Specific exami)1es of alkyl ether sulfates which may be used 
in the present invention are sodium and ammonium salts of coconut 

15 alkyV tri ethyl ene glycor ether sulfate; tallow alkyl tri ethylene 
glycol ether sulfate, arid tallow alkyT hexaoxyethyl ene sulfate. 
Highly preferred alkyl ether sulfates are those comprising a 
mixture of individual compounds, said mixture having an average 
alkyl chain length of from about 12 to about 16 carbon atoms and 

20 an average degree of ethoxylation of from about 1 to about 4 moles 
of ethylene oxide. Such a mixture also comprises from about 0 to 
about 20% by weight C12-13 compounds; from about 60 to about 100% 
by weight of €14:15-16 compounds; from about 0 to about 20% by_ 
weight of Cn-is-ig compounds; from about 3 to about 30% by weight 

25 of compoiindis having a degree of rthoxylattcn of 0; from about 45 
to about 90% by weight of compounds having a degree of ethoxyla- 
tion of from about i to about 4; from about 10 to about 25% by 
weight of compounds having a degree of ethoxylation of from about 
4 to about 8; and from about 0.1 to about 15% by weight of com- 

,30 pouiids having a degree of ethoxylation greater than about 8. 

Anbthef suitable class of anionic detersive surfactants are 
the water-soluble salts of the organic, sulfuric acid reaction 
products of the general formula: 
R1-SO3-M 

35 
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wherein Ri is chosen from the group consisting of a straight or 
branched chain, saturated aliphatic hydrocarbon radical having 
from about 8 to about 24, preferably about 12 to about 18, carbon 
atoms; and M is a cation, important examples are the salts of an 
5 organic sulfuric acid reaction product of a hydrocarbon of the 
methane series, including i so-, neo-, ineso-, and n-paraffins, 
haying about 8 to about 24 carbon atoms, preferably about 12 to 
about 18 carbon atoms and a sulfonating agent, e.g., SO3, H2SO4, 
oleum, obtained according to known suTfonati&n methods, including 

10 bleaching and hydrolysis. Preferred are alkali metal and ammonium 
sulfonated C12-I8 n-paraffins. ' 

Additional examples of synthetic anionic detersive surfac- 
tants which come within the terms the present invention are the 
reaction products of fatty acids esterified with isethionic acid 

15 : and. neutral i red with sodium hydroxide where, for example, the 
fatty acids are derived from coconut oil; sodium or potassium 
salts of fatty acid amides of methyl tauride in which the fatty 
acids, for example, are derived from coconut oil. Other synthetic 
anionic detersive surfactants of this variety are set forth in 

20 U.S. Patents 2,486,921; 2,486,922; and 2,396,278. 

Still other synthetic anionic detersive surfactants are in 
the class designated as succinamates. This class includes such 
surface active: agents as dlsodiuin N-octadecylsulfosuccinamate; 
tetrasodturo N- ( 1 , 2-d1 carboxyethyl ) -N-octadecyl sul f osucci namate ; 

25 diamyl ester of sodium sulfosuccinic acid; dihexyj ester of sodium 
, sul f osucci nic acid; dioctyl esters of sodium sulfosuccinic acid. 
V Other suitable anionic detersive surfactants utilizable 
olefin sulfonates having about 12 to about 24 carbon atoms. The 
term "olefin sulfonates" is used herein to mean compounds which 

30 can be, produced by the sulfonaiion of a-olefins by means of 
uncomplexed sulfur tripxide, followed by neutralization of the 
acid reaction mixture in conditions such that any sulfones which 
have bean formed in the reaction are hydrolyzed to give the 
corresponding hydroxy- alkanesulfonates. The sulfur trioxlde can 

35 be liquid or gaseous, and is usually, but not necessarily, diluted 
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by inert diluents, for example by liquid SO2, chlorinated hydro- 
carbons, etc., when used in the liquid form, or by air, nitrogen, 
gaseous SO2, etc., when used in the gaseous form. 

The a-olefins from which the olefin sulfonates are derived 

5, are mono-olefins having about 12 to about 24 carbon atoms, pre- 
ferably about 14 to about 16 carbon atoms. Preferably, they are 
straight, chain olefins! Examples of Suitable 1-olefins include 
l-dodecene; 1-J.tetrad'ecene; 1-hexadecfene; ' i-octadecene; 1-eicosene 
and,4-tet,racpsejne. 

10 r : ^ In addition to t'he tru^^^^ 

hydroxy-alkanesuifonates; the olefin siiVfona^^^ can contain minor 
amounts of other materiaU, such^as alkene di sulfonates depending 
uppn. the reaction conditions, proVdrtion of reactants, the nature 
of the starting olefins a^^^ ittipiirities ^n the olefin stock and 

15 side reactionis during the sulfbn^ition process. 

' A specific o-oiefinsulf6nate mixture of the above type is 
'described more fully in the U.S. Patent 3;332,880, Pflaumer and 
Kes^s.ler, issued July 25, 1967, incorporated' herein by reference. 
Another class of anionic' detersive surfactants are the 

20 ^-alkyloxy alkane isulfonates: These compounds have the following 
formula: 

' '■ 0R2 " "H 

" ' Ri - C - C - S03M= 

. where Ri "is a straight eharii alkyl group having from about 6 to 
about 20 carbon atbms,'R2 is a lower alkyl group having from about 
1 (preferred) to 'about 3 carbon atoms, and M is a water-soluble 
30 cation as hereinbefore described. 

' Specific ■ examples of ^-alkyloxy-al kane-1- sulfonates, or 
alternatively 2-alkyldxy-alkane-l-sulfonates; having low hardness 
(calcium ion) sensitivity useful herein include: potassium-^- 
raethoxydecanesulfonate, sodium 2-methoxy-tridecanesulfonate, 
35 potassium 2-ethoxytetradecyl sulfonate, sodium 2-isopro- 
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pbxyhexadecylsulfonate, lithium z-t-butoxytetradecyl-sulfonate, 
sodium ^-snethoxyoctadecyl sulfonate, and ammonium /)-n-propoxydo- 
decyl sul f onate . 

Many additional synthetic anionic surfactants are described 
in MrftrhPon-s. rmulsl fj^anl-Deteragp t?^. 1989 Annual , pub- 
lished by C. Publishing Co., which is Incorporated herein by 
reference. Also U.S. - Patent^ 3,929,678. Laughlin et al., issued 
December 30, 1975, discloses many other anionic as well as other 
surfactant types and> is incorporated herein by reference. 

Preferred anionic detersive surfactants for use in the 
present shampoo compositions include ammonium lauryl sulfate, 
mmmm laureth sulfate, triethylaraine lauryl sulfate, tri- 
ethylamine laureth sulfate, triethanol amine lauryl sulfate, 
triethanol amine laursth sulfate, monoethanol amine lauryl sulfate, 
monoeth-nolairnne laureth sulfate, di ethane! amine lauryl sulfate, 
diethanoVaaiine laureth sulfate, lauric monoglycerlde sodium 
sulfate, sodium lauryl sulfate, sod iiro laureth sulfate, potassium 
lauryl sulfate, potassium laureth sulfate, sodium lauryl sarcosi- 
nate, sodium Uuroyl sarcostnate, lauryl sarcosine, cocoyl sar- 
coslne. ammonium cocoyl sulfata. ammonium lauroyl sulfate, sodium 
cocoyl sulfate, sodium lauroyl sal fate, potassium cocoyl sulfate, 
potassium lauryl sulfate, triethanol amine lauryl sulfate, tri- 
ethanol amine lauryl • sul fits, monoethanol amine cocoyl sulfate, 
ffldnoethanolaaiiae laiiryl sulfate,, sodium tridecyl benzene sul- 
25 f onate. and sodium dodecyl benzene sulfonate. 
npti onal n^tersi ve S urfactants , 

In addition te the anionic detersive surfactant, the 
compositions of ths present invention can optionally contain other 
detersive surfactants. These Include nonionic surfactants. 
30 amphoteric surfactants, zwittarionic surfactants. Optional 
detersive surfactants, when uswd, ars typically present at levels 
of from about 0.5% to about 20%, more typically from about 1% to 
about 10%. Also, the total amount of detersive surfactant in 
compositions containing optional detersive surfactants in addition 
35 to the anionic surfactant will generally be from about 5.5% to 
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about 50%, preferably from about 8% to about 30%, more preferably 
from about 10% to about 25%. Cationic detersive surfactants can 
also be used, but are generally less preferred because they can 
adversely interact with the anionic detersive surfactant. Cat- 

5 ionic detersive surfactants, if used, are preferably used at 
levels no greater than about 5%. 

Nonionic detersive; surfactants which can be used include 
those broadly defined? as compounds produced by the condensation of 
alkylene oxide groiipi CM^^ in, nature) with an organic 

10 hydrophobic compound, wh^ich may be aliphatic or alkyl aromatic in 
nature. Exampleis"' of preferred ;'Cla&ses of nonionic detersive 

surfactahiis'afe c- ..a-. • 

'1. the- polyethylene oxide con(Jensates of alkyl phenols, 
elg., the concensat ion products of al Kyi phenols having an alkyl 

15 group containing from about 6 to about 2? carbon atoms in either a 
straight chain or branched chain; configuration, with ethylene 
oxide, the said ethylene oxide being pres.ent in amounts equal to 
from about 10 to about 60 moles of ethylene oxide per mole of 
alkyl phenol'. The alkyl substituent in such compounds may be 

20 derived from polymerized, .propylene, diisobutylene, octane, or 
nonaiie, for example. - : 

2; Thbse derived from the cqndensatipn of ethylene oxide 
with the product resulting frpmrthe reaction of propylene ox1de_ 
and ethylene diamirie products which,, may , be varied in composition 

25 depending upon the balance between the hydrophobic and hydrophilic 
elements Which is desirfid. For example, compounds containing from 
about 40% to about :fiO% polyoxyethylene by weight and having a 
molicular Weight of from about [5,000 -to about 11,000 resulting 
from the reaction of ethylene oxide groups, with a hydrophobic base 

30 constituted of the reaction product of ethylene diamine and excess 
propylene oxide, said base having a molecular weight of the order 
of about 2,500 to about 3,000, are satisfactory. 

3. The condensation product of aliphatic alcohols having 
from about 8 to about 18 carbon atoms^ in either straight chain or 

35 branched chain configuration, with ethylene oxide, e.g., a coconut 
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alcohol ethylene oxide condensate having from about 10 to about 30 
moles of ethylene oxide per mole of coconut alcohol, the coconut 
alcohol fraction having from about 10 to about 14 carbon atoms. 

a/ long chain tertiary amine oxides corresponding to the 
foil oy/ing general formula: 

R1R2R3N -> 0 

wherein Ri contains an alkyl. alkenyl or mbnohydroxy alkyl radical 
of fvm about 8 to about 18 carbon atoms, from 0 to about 10 
ethylene oxide moieties: and from 0 to about 1 glyceryl moiety, 
and R2 and R3 contain from about 1 to about 3 carbon atoms and 
f^om 0 to about 1 hydroxy group, e.g., methyl, ethyl, propyl, 
hydroxyethyl, or hydroxypropyl radicals, the arrow in the formula 
is a conventicnal representation of a semipoUr bond. Examples of 
aanne oxides suitable for use in this invention include dimethyl- 
dodecylamine oxide, oleyldi{2-hydroxyethyl) amine oxide, dimethyl- 
octylamine oxide,, dimethyl -decyl amine oxide, dimethyl -tetradecyl- 
tan'ne o:dde, 3,6,9-trioxaheptadecyldiethylaraine oxide, di(2- 
• hydroxyethyD-tetradecyl amine oxide, 2-dodecoxyethyl dimethyl amine 
- oxide, .3-cScdecoxy-2-hydroxypropyldl(3-hydroxypropyl ) 
20 amine oxide, dimethylhexadecylamine oxide. 

5, long chain tertiary phosphine oxides corresponding to 
. the foil ov; J ng. general formula: 

RR'R"P r>. 0 

wherein H contains an alkyl, alkenyl or monohydroxyalkyl radical 
ranging from about 8 to about 18 carbon atoms J n chain length, 
from 0 to about 10 ethylene oxide moieties and from 0 to about 1 
glyceryl, moiety and R' and R" are each alkyl or monohydroxyalkyl 
groups containing from about 1 to about 3 carbon atoms. The arrow 
in the formula is a conventional, representation of a semipolar 
bond. Examples of suitable phosphine oxides are: dodecyldi- 
methyl phosphine oxide, tetradecyldimethylphosphine oxide, tetra- 
decylmethyiethyl phosphine oxide. 3,6,9,-trioxaoctadecyldimethyl- 
phosphine oxide, cetyl dimethyl phosphine oxide. 3-dodecoxy-2- 
hydroxypropyld1(2-hydroxyethyl) phosphine oxide, stearyl dimethyl - 
phosphine oxide, cetyl ethyl propyl phosphine oxide, oleyldlethyl- 
phosphine oxide, dodecyl diethyl phosphine oxide, tetradecyl diethyl- 
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phosphine oxide, dodecyl di propyl phosphine oxide, dodecyldi(hy- 
droxymethyl)phosphine oxide, dodecyldi(2-hydroxyethyl )phosphine 
oxide. tetradecylraethyl-2^hydroxypropyl phosphine oxide, oleydi- 
methyl phosphine oxide, 2-hydroxydodecyldimethylphosphine oxide. 

5 6. Long chain dialkyl sulfoxides containing one short chain 

alkyl or hydroxy alkyl radical of fro» about 1 to about 3 carbon 
.atoms, (usualljf methyl) afid one long hydrophobic chain which 
. Jnclude alkyl, alkenyl, hydi-oxy alkyl, or -keto alkyl radicals 
contai ning /from about g to about 20 carbons atoms, from 0 to about 

10 10 ethylene oxide mbieties and from 0 to. about 1 glyceryl moiety. 
Examples incluW: ()^tadec'yT methyl sulfoxide, 2-ketotridecyl 
methyl sulfoxide; 3,6,9,-irixaoctadecyl 2-hydroxyethyl sulfoxide, 
dodecyl methyl sulfoxide ^ bleyl 3-hydroxypropyl sulfoxide, tetra- 
decyl methyl sulfoxide, 3-met*6xytrtdecyl methyl sulfoxide, 

15 3-hydroxytridecyl methyl sulfoxide, 3»hydroxy-4-dodecoxybutyl 

methyl sulfoxide. ' * c 

Zwitterionic detersive surfactahtsrare exemplified by those 
which can be broadly described as derivatives of aliphatic qua- 
ternary ammonium, phosphonium,- and sulfoni urn compounds, in which 

20 the aliphatic radicals cart be striaight or> branched chain, and 
wherein one (if the aliphatic substituents contains from about 8 to 
about 18 carbon atoms and oiie contains an anionic group, e.g., 
carboxy, sulfonate, sulfate, phost)hate, or phosphonate. A general 
formula for these compounds is: 

25 (R^>x " 

r2 - y(+) - CH2 - ' Zt") 
wherein ft2 contains an alkyl; al kenyl , or hydroxy alkyl radical of 
from about 8 to about 18 carbon atoms, from 0 to about 10 ethylene 
30 oxide moieties and from 0 to about 1 glyceryl moiety; Y is se- 
lected from the group consisting of nitrogen, phosphorus, and 
sulfur atoms; R3 is an alkyl or monohydroxyalkyl group containing 
about 1 to about 3 carbon atoms; X Is 1 when Y 1s a sulfur atom, 
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and 2 when Y is a nitrogen or phosphorus atom; r4 is an alkylene 
or hydroxyalkylene of from about 1 to about 4 carbon atoms and Z 
IS a radical selected from the group consisting of carboxylate, 
sulfonate, sulfate, phosphonate, and phosphate groups. 
S Examples of such surfactants include: 

4- [N, N-di {2-hydroxyelhyl )rN-octadecyl amraoni o] -butane- 1 -carboxy- 

late; - . . , 

5- [S-3-hydroxypropyl-S-hex3decylsulfonip3-3^hydroxypentane-l-sulf- 

lb 3.[p; p-diethyl -P-3,6,9-triaxatetradexocylphof^ 
opanel -phosphate; - 

3.[N,N-dipropyr-N4-dodecaxy-2-hydrexypropylamnonio]-propane-l-ph- 
osphonate; - 

3- (M,N-dim6thy1-N-hs.xad3cylam!Fon1o)propane-I.-sulfonate; 

15 3.(N,N-dimethyl-M~he;(;adecyl5jnmonic)"2-hydroxypropane-l-sulfonate; 

4- [N,N-di (2-hydroxysthyl} "N- (2-hydrpxydodecy1 ) ammonio] -butane-1- 

ca:rboxylate; 

3-[S-ethyl-S-(3-dodscoxy"2-hydroxypropyl)sulfonio]-propane-l-phos- 
phate; 

20 3.[P,P-dimethyl-P-dodecylphosphon^ol'^propane-l-phosphonate; and 

5- [N,N-di (S-hydroxypropyl ) -N -heKadocyl aa-flonio] -2-hydroxy-pentane- 

1-sulfate;;' 

Other ztaltteHor.ics such as betaines can also useful in the 
present iiiv6ntion. ' Examples of betatnes useful herein include the 

25 high alkyt betaines. sudi as cocc^ dimethyl carboxyraethyl betaine, 
coco^idopropyl bataine, cocobftaine, lauryl amidopropyl betaine, 
oleyV betaine, laaryl dimethyl. carbcxymathyl betaine, lauryl 
dimethyl alphacarboxyethyl betaine, cetyl dimethyl carboxymethyl 
betaine, lauryl b1s-(2-hydroxyethy.l) carboxymethyl betaine, 

30 stearyl bis^Z-hydroxypropyl) carbcxyraethyl betaine. oleyl di- 
methyl gamma-carboxypropyl betainay. and. lauryl bis-{2-hydroxy- 
propyl)alpha-carboxyethyl betaine. The sulfobetaines may be 
represented, by coco dimethyl sulfopropyl betaine, stearyl dimethyl 
sulfopropyl betaine, lauryl dimethyl sulfoathyl betaine, lauryl 

35 bis-(2-hydroxyethyl) sulfopropyl betaine and the like; 
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amidobetaines and amidosulfobetaines, wherein the RC0NH(CH2)3 
radical is attached to the nitrogen atom of the betaine are also 
useful" in this invention. Preferred betaines for use in the 
present compositions are cocoamidopropyl betaine, cocobetaine, 

5" lauryl amidopropyl betaine, and oleyl betaine. 

Examples of amphoteric detersive surfactants which can be 
used in the compositions of; the.present invention are those which 
are broadly described as derivatives of aliphatic secondary and 
tertiary araihes in which the aliphatic radical can be straight or 

10 branched chain and wherein one of the a-jiphatic substituents 
contains fronf about 8 to about 18 carbon atoms and one contains an 
anionic water solubilizing :group, e.g.,, carboxy, sulfonate, 
sulfate, phosphate,. or phosphonate- .-Exaniples of compounds falling 
within this definition are sodium Srdodecyl-aminopropionate, 

15 sodium J-dodec/laminopropane sulfonate, sodium lauryl sarcosinate, 
N^alkyltaurines such as the one prepared by reacting dodecylamine 
with sbdiamisethiohate according to the teaching of U.S. Patent 
2,658,072, N-higher alkyl aspartic acids such as those produced 
according to the teaching; of U.S. Patent 2,438,091, and the 

20 products sold under the trade name "MIRANOV"TM and described in 
^ U.S. ment 2^528,378.^. . • 

■ ^ The most preferred shampoos of the present invention contain 
specific combinations of anionic surfactants, zwitterionic sur-_ 
factants, and amphoteric surfactants r The preferred shampoos 

25 cWta1n i¥ora about^:2%;itto about, 16%^ alkyl sulfates, from 0% to 
about' 14% i of ethoxylated alkyl, sulfates, and from about 0% to 
about 10% of an optional detersive surfactant selected from the 
ndTiibhtc, amphoteric, and zwitterionic detersive surfactants, with 
a tdta> surfactant level , of frpni about 10% to about 25%. 

3d' - Silicone H atrConditinninQ Aoent 

- Ah essential component of the present invention is a vola- 
tile* nonionic; silicone hair conditioning agent which is insoluble 
in thfe shampoo compositions ; hereof. The silicone conditioning 
agent comprises a silicone fluid component which contains a 

35 nonvolatile,. insoluble, silicone fluid and optionally comprises a 
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Silicone gum which is insoluble in the shampoo composition as a 
whole but is soluble in the silicone fluid. The silicone hair 
conditioning agent can also comprise a silicone resin to enhance 
silicone fluid component deposition efficiency. 
5 The silicone hair conditioning agent may comprise low levels 

of volatile silicone components; however, such volatile silicones 
will preferablv exceed no more than about 0.5%, by weight, of the 
,hmpcc ccn-pcsitioR. Typically, if volatile silicones are pres- 
ent, it will be for practical reasons incidental to their utility 
10 ' as'a solvent and, carrier "fon commercially available silicone 

resins. 

The silicone hair conditioning agent for use herein will 
prefersbly h.-ve viscosity of from about 1,000 to about 2,000,000 
. centistokes at 25T„ more preferably from about 10,000 to about 
1,800,000, sven, more preferably from about 100,000 to about 
1,500,000. The viscosity can be measured by means of a glass 
capillary viscometer as , set forth in Dow Corning Corporate Test 
itethod CTK0004, Ji?Ty 20. 1970. 

The silicone hair conditioning agent will be used in the 
shampoo compositions hereof at levels of from about .1% to about 
10% by weight of the composition, preferably from about 0.5% to 
about 8%, more preferably from about 1% to about 5%. 

Suitable insoluble, nonvolatile silicone fluids include 
polyalkyl- siloxanes. polyaryl siloxanes, polyalkylaryl siloxanes, 
polyether siloxane copolymer and mixtures thereof,. However, other 
..insoluble, nonvolatile silicone fluids having hair conditioning 
properties may be used. The term "nonvolatile" as used herein 
. Shan . mean that= the silicone mater ial exhibits very . low or no 
significant, vaaor pressure at apbient conditions, as is well 
30 understood in .the art. The term "silicone fluid" shall mean 
flowable silicone materials havirg a viscosity of less than 
1,030,000 centlstokes at 25-C. Generally, the viscosity of the 
fluid win be between about 5 and 1,000.000 centlstokes at 25'C, 
preferably between about 10 and about 100,000. The term 
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"silicone", as used herein, shall be synonoraous with the term 
"polysiloxane". 

The nonvolatile polyalkylsilcxane fluids that may be used 
include, for example, polydimethyl siloxanes. These siloxanes are 
available', for example, from the General Electric Company as a 
Viscasil series and from Dow Corning as the Dow Corning 200 
series. 

the pblyalkylaryl ^iil^ may be used, also 

include, for example, polynietihylphenyUiloxanes. These siloxanes 
are available, foi- eicaMe.' from the General Electric Company as 
SF 1075 metihyl phenyl fluid br from^ Dow Corning as 556 Cosmetic 

Grade Fluid. " = 

, The polyether silbxane copolymers "that may be used include, 
for example, a poTyprbpylerie oxfde modified dimethyl polysiloxane 
(e.g., Dow Corning DC-1248) although ethyl bne oxide or mixtures of 
ethylene oxide and propyl enfe oxide may also: be used. The ethylene 
oxiW and polypWlene' bxW sufficiently low to 

prevent solubility'in Watbr and the composition hereof. 

Silicone fluids hereof alsb include poly alky 1 or polyaryl 
siloxanes with the fbl lowing structure: 



■I- ■ 
Si - IQ.- Si - 0 



- Si - A 

. - R 



wherein R Vsalkyl or ar^^ an integer from about 7 to 

about 8,000 mif bfe usbd; --''A'* ^^Irepresents. -groups which block the 
ends of the 'sil icone charnsr-' ■ ' . 

Vhb alkyl or aryl groups substituted on the siloxane chain 
(R) or at the ends of the silbxane chains :( A) may have any struc- 
ture as long as the Vesulting silicones remain fluid at room 
temperature, are hydrophobic, are neither irritating, toxic nor 
othen/ise harmful when applied to the hair, are compatible with 
the other components of the composition, are chemically stable 



35 



wo 92/10162 



PCr/US9l/08927 



15 



- 18 - 

under normal use and storage conditions, and are capable of being 
deposited on and of conditioning hair. 

Suitable A groups include methyl, roethoxy, ethoxy, propoxy, 
and aryloxy. The two R groups on the silicone atom may represent 
5 the sarae group or different groups. Preferably, the two R groups 
represent the same group., Suitable R groups include methyl, 
ethyl, propyl, phenyl, .methyl phenyl and phenyl methyl. The pre- 
ferred silicones are polydiraethyl siloxane, polydi ethyl siloxane, 
- and polyraethylphanylsiloxane. Polydimethyl siloxane is especially 

10 preferred. , , 

References disclosing suitable silicone fluids include U.S. 

: Patent 2,826,551,, Gs2n; U.S. Patent 3,964,500, Drakoff, issued 
June 22, 1976; li.S. Patent 4,364.837. Pader; and British Patent 
849.433, Woolston. All of these patents are incorporated herein 
by rsfersnce. Also incorporated herein by reference is Silicon 
CoiBpci'/jrfs distributed by Petrarch Systems, Inc., 1984. This 
rafersnce provides an extensive (though not exclusive) listing of 

s'jitable slliccne fluids. 

Another silicone material that can be especially useful in 
the sll Icone conditioning agents is insoluble sil icone gum. The 
term "silicone gum", as used herein, means polyorganosiloxane 
materials h8vir;g a visco.«;ity at 25'C of greater than or equal to 
1,000,000 cantistcjkes. Silicone gums are described by Petrarch 
and others lacluding U.S. Patent 4,152.416, Spitzer et al., issued 
May 1M979 and Noll, Walter, Chemistry and Technology of Sili- 
cdnes. New York: Atadamic Press 1968. Also describing silicone 
gums are Gsfisral .ETactrlc Silicone Rubber Product Data Sheets SE 
30, SE 33, SE 54 and SE 76. All of these described references are 
inccrporcited herein by reference. The "silicone gums" will 
30 typically have a mass molecular weight in. excess of about 200,000. 
generally between about 200,000 and about 1,000,000. Specific 
examples irsclude polydimethyl siloxane. (polydimethyl siloxane) 
(methyl vinyl siloxane) copolymer, poly (dimethyl siloxane) (diphenyl 
siloxane) (methyl vinyl siloxane) copolymer and mixtures thereof. 

35 
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Preferably the silicone hair conditioning agent comprises a 
mixture of a polydiraethylsiloxane gum, having a viscosity greater 
than about 1,000,000 centistokes and polydimethyl si loxane fluid 
having a viscosity of from about 10 centistokes to about 100,000 

5 centistokes, wherein the ratio of gum to fluid is from about 30:70 
to about 70:36, preferably from about 40:60 to about 60:40. 

Another optional ingredient that can be included in the 
^ilicbne condifioriing resin. Silicone resins 

are highly crosstfhkei polyBreric s^^^^^^^^^ The cross- 

10 linking is irttrbduced through the of trifunctional 

and tetrafunctional silanes with monofunctionaT or difunctional , 
or both, monomer linits diiHhg manu resin. 
As is well uhderstood in the art; the degree of crosslinking that 
is required in order to Vesiilt in La silicons resin will vary 

15 according to the specific silahe units, incorporated into the 
s i 1 i cone resi n . In general , s i 11 cone materi al s wh i ch have a 
sufficient level 6f trifunctional; and tetrafunctional siloxane 
monomer units (and hence, a sufficient level of crosslinking) such 
that they dry down to a rigid, ^r hard, film are considered to be 

20 silicone resins. The ratio of oxygen atoms to silicon atoms is 
indicative of the level of crosslinking in a particular silicone 
material. Si liconfe materials which have at least about 1.1 oxygen 
atoms per silicon atom-will cfenerally.be silicone resins herein.^ 
P^ieferably; th^ ratio of oxygen:s11 icon atoms, is at least about 

25 '1.2:1.6.' Silanes used- in: the manufa^^^ silicone resins 

■ include monomethyl-,' dimethyl-; monophenyl-, diphenyl-, methyl- 
pheny1-, nionovinyi-, and- methyl vi and tetra- 

chVdroSiiane, with tTfe 'methyl -substituted , s^ being most 

cbiwnonly " utilized. Preferred resi nS . are . offered by General 

30 Electric as GE SS4230 and SS4267; Commercially available silicone 
resins will 'generally be supplied in an unhardened form in a low 
viscbiity ^latile or nonvolatile, silicone fluid. The silicone 
resins fdr use herein should be supplied and incorporated into the 
present compositions In such unhardened form, as will be readily 

35 apparent to those skilled in the art. 
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Background material on silicones including sections dis- 
cussing silicone fluids, suns, and resins, as well as manufacture 
of silicones, can be found in Encyclopedia of Polymer Science and 
Engineering. Volume 15, Second Witicn, pp 204-308, John Wiley & 
5 Sons- l!ic., 1989, Incorporated herein by reference. 

Siiicene materials and silicone resins in particular, can 
convenieiitly be identified according to a shorthand nomenclature 
system well knowi^ to those skilled in. the art as "MDTQ" nomen- 
clature. Under this system, the silicone is described according 
10 to pfasence of various si loxans monocer units which make up the 
silicone. Briefly, the symbol M denotes the monofunctional unit 
(CH3)3SiOo.5; D denotes the difunctional unit (CH3)2SiO; T denotes 
the trifunctional unit (CH3)Si0i.3; and Q denotes the quadri- or 
tetra-fancticrjal unit SiOg. Primes of the unit symbol s, e.g. , M' , 
b', T', asid Q' denote siibstltusntr. other than methyl, and must be 
specifically defined for -each occurrence. Typical alternate 
substituents include groups such as vinyl, phenyls, amines, 
hydVixyls, etc. The molar ratios of the various units, either in 
terras of subscripts to the symbols indicating the total number of 
each typii of unit in the silica?«e (or an average thereof) or as 
specifically indicated ratiios in conbinatiRn with molecular weight 
complete tha descrlptior. cf the silicone material under the HDTQ 
'systaiK. liigher relative molar arjiount* of T-. Q, V and/or Q' to D, 
D', 5*1 aritJ/or or I-K iR arSiliconB resin is indicative of higher 
levels of crossl inking. As di.«;cu.ssed before, however, the overall 
level of crossl inking car? also bs indicated by the oxygen to 

siiicon ratio. ' 

Vhe silicone resins for use herein which are preferred are 
KQ, fU, MTQ, MQ and fSDTQ resins. Thi^s, the preferred silicone 
substituent is methyT. Especially prefarred are MQ resins wherein 
the K:Q ratio is from about . 0.5:1.0 to about 1.5:1.0 and the 
average moUcular weight of the resin is from about 1000 to about 
10,000. 

The weight ratio of the nonvolatile silicone fluid component 
35 to the silicone resin component is from about 4:1 to about 400:1, 
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preferably this ratio is from about 9:1 to about 200:1, more 
preferably from about 19:1 to about 100:1, particularly when the 
silicone fluid component is a polydimethylsiloxane fluid or a 
mixture bf polydimethylsiloxane fluid and polydimethylsiloxane gum 
5 as described above. 

Polymeric. Cationic Hai r r.^nditiDnino Aoent 

The shampoo compositions of the present invention comprise a 
sbluble, organic, polymeric cittonic, hair conditioning agent as an 
essential elieraehti The polymeric cationiCvhair conditioning agent 

10 ■ hereof wi IV general ly^ be present at levels <if from about 0.05% to 
about rO*Vpreferably from; about ,0.1% . t 

' ' frbm -about 0.3% t^ about 3%, by .-weight, of the shampoo 

■■" compositibh'. • ■ ■ ;■■?.■'•■:;!• .. • 

■ The cationic organic polymers useful "in the hair conditioning 

15 agent Hereof are orgairric polymers that can^ provide conditioning 
benefits to hair and that: are soluble in the shampoo composition. 
Structurally, these polymers are characterized by open chain 
backbone, with quaternary ammonium or cation^c amino moieties, or 
a mixture thereof i and a- charge density which is no greater than 

20 about +3.0 meq/gram.i Preferably, charge density is less than 
about +2.75 roeq/gram- The prec:ise cationic. pharge density is not 
* believed to be critical so long as it is less than those stated 
■esientfal artd preferred limits » However, for practical reasons, 
the charge density should be of; a le^vel such that efficient 

25 ■ substantive ty between the polymerrand, the hair can be attained. 
Generally; It is preferred that cationip charge density be at 
least 'about o;2 • meq/gramj more preferably at least about 0.4 
meq/gram. Generally, the shampoo pH-/ will be between about 3 and 
about 9, preferably ^between abOUtj 4 and about 8. Those skilled in 

30 the artiViill recognize that the charge density? of aroino-containing 
polyraers^'niay vary depending upon pH and the isoelectric point of 
the aihi no groups. Additionally, it is preferred that the charge 
density be within the above limits at the pH of intended use which 
will, in general, be from about pH 4 to about pH 9, most generally 

35 from about pH 5 to about pH 8. The polymer, of course, must 
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remain cationic upon application to the hair in order for there to 
be adequatasubstantivity between the conditioning agent and the 

hai T * 

The cationic hair conditioning polymers hereof have a flex- 

5 ibie, open chain organic backbone comprising saturated carbon- 
carbon cova lent bends. . The polymer backbones are preferably 
substantially free of carbon-carbon triple bonds, which can 
adversely affect psilynser flexibility. More preferably, the 
polymer backbone will be completely free, of carbon-carbon triple 

io ' bonds\ 

^ The cationic nitrogenr-cpntaining . moiety will be present 
generally as a substltuentv o" ,a fraction of the total monomer 
'units cf the cationic hair conditioning polymers. Thus, the 
•cationic can coaiprise copolymers, terpolymers, etc. of quaternary 
ariBiibniuni or cationic amine-substituted monomer units and other 
fton-cationic units referred to herein as spacer monomer units. 
Such materials are known in the art. and a variety of such mate- 
rials can be found In the cr^4 Co5met/c Ingredient Dictionary, 3rd 
edition, edited by Estrln, Crosley. and Haynes, (The Cosmetic, 
Toiletry, and Fragrance Association, Inc., Washington. D.C., 
1982). As used hereiK,- the term "polymer" shall include materials 
Whether made by poliiserization of one type of monomer as well as 
materials laade by - two (i.e., copolymers) or more types of 

monomers; - - 

25 Suitable cationic isolycjers include, for example, copolymers 

of vlnyl -Moncmers having cationic amine or quaternary ammonium 
functionalities with fe-ater soUiblo spacer monomers such as acyl- 
amide, methacrylaiiside, alkyl and dial kyl acryl amides, alkyl and 
dia'ikyl jnethaeryl amides, alkyl ac.rylats, alkyl methacrylate, vinyl 

3d eaprolactone, and ri-vinyV pyrrolldone. The alkyl and dialkyl 
substituted Bonoraers preferably have Ci-C; alKyl groups, more 
preferably C1-C3 alkyl groups. Other suitable spacer monomers 
Include vinyl esters, vinyl alcohol (made by hydrolysis of 
polyvinyl acetate), maleic anhydride, propylene glycol, and 

35 ethylene glycol. 



20 



wo 92/10162 



PCr/US91/08927 



- 23 - 

Tertiary amine-substituted vinyl monomers can be polymerized 
in the amine form, or can be converted to ammonium by a 
quaternization reaction. The amines can also be similarly 
quaternized subsequent to formation of the polymer. 

5 Tertiary amine functionalities can.be quaternized by reaction 

with a salt of the formula R'X wherein R' is, a short chain alkyl, 
preferably a C1-C7 alkyl, more preferably a Cj-Cj alkyl, and X is 
an anion which fbrin's a water soluble salt jyith the quaternized 
ammonium.' X can be, for: example, a. halide (e.g., CI, Br, I, or F, 

10 preferably CI, BfV or I> or a sulfate.: 

Suitable cationic amino and quaternary ammonium monomers 
include, 'f^or example, vinyl compounds substituted with dialkyl- 
ami noal kyl acryl ate > di al kyl ami noal kyl methacryl ate , monoal kyl - 
aminoaikyl kfylate, mohoalkylaminoalicyl methacrylate, trialkyl 

15 ' methacryl oxyal kyl ammonium: salt-,: trialkyl apryl oxyal kyl ammonium 
salt^ vinyl quaternary ammonium monomers having cyclic cationic 
nitrogen-coritaining'^ rings such as- pyridinium and imidazoliuro, 
e.g., alkyl vinyl imidazoliuro and alkyl vinyl pyridinium salts. 
The alkyl portions' of these monomers are preferably lower alkyls 

20 such as the C1-C3 alkyls, more; preferably Ci and Cj alkyls. The 
quaternary amnohiuro salts -must, Qf course^ be soluble, and the 
an i on i c counter ions referred to above : are sui tab! e . 

The aiiiihe-substituted monomers useful for cationic organic_ 
pdiyroers hereof ^ill preferably be secondary or tertiary amines, 

25 more preferably tertiary amines. Suitable amine-substituted vinyl 
monomers fof use 'herein , include, -dial kyl ami noal kyl acryl ate, 
dialkylaminoalkyl' methacryUt«, ; dialkylamlnoalkyl acrylamide, 
' dial kylaminoalkyl and raethacryl.amide wherein, the alkyl groups are 
preferably Cj-C;, more preferably ^j-C 3, alkyls. 

30 ' The cationiCi polymers hereof can also comprise mixtures of 
monomer unitiS derived from amine,, and/or quaternary ammonium- 
substituted^ oxyalkylene, vinyl, or other polymerizable monomer and 
compatible spacer monomers. 

The charge density, i.e., the meq/gram of cationic charge, 

35 can be controlled and adjusted in accordance with techniques will 
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known in the art. In general, adjustment of the proportions of 
amine or quaternary aamsonium moieties In the polymer, as well as 
pH of the sharnpoo cOTipesition in the case of the amines, will 

affect the charge density. 

Specific examples of suitable cationic hair conditioning 
pob-mers include, for axa!npls, copolymers of 1 -vinyl -2-pyrroli done 
and l.viny!-3-3iethylimida7.olii«n.. salt (e.g., chloride salt) 
(referred to in the industry as Polyquaternium-16), such as those 
connaercially availsble from BASF Wyandotte Corp. (Parsippany, NJ, 
USA) under LUVIQUAT tradename (e.g., LUVIQUAT FC 370, and co- 
polymers of l-viny1-2-pyn'?)lidons and.dimethylaminoethyl meth- 
acrylate (referred to in the industry as Polyquaternium-11) such 
as those commercially available from Gaf Corporation (Wayne, NJ, 
USA) under the GAFQUAT tradename (e.g., GAFQUAT 75SN). 

15 AqMfipus Carrier 

The Shampoo compositions of the present Invention are liquids 
Which, preferably are pourable at room temperature. The composi- 
tions hereof will cojnprise an aqueous carrier, i.e., water, which 
will generally be present at a level of about 20% to about 95% by 
weight of the composUioJi, preferably from about 60% to about 85% 
for pourabis, liquid formulations. , The compositions of the 
present inyesition can also be in other forms, such as gels, mouse, 
etc. In si^ch cases, appropriate components known in the art such 
as gelling agents (e.g., hydroxyethyl cellulose), etc. can be 
included in the compositions. Gels will typically contain from 
about 20% to aboist 90% v/eter. Mousses will contain aerosol 
propellent^ in a low viscosity composition ,qnd are packaged in an 
aerosol can, accoi-ding to techniques well. known In the art. 
<:n«;pend1nc flegnt for S ^':^ irons Condi tionintL AqPJrt 

since the silicone conditioning agent used in the present 
compositions is an Insoluble silicone dispersed in the composi- 
tions, it is preferred to utilize a suspending agent for the 
silicone. Suitable suspending agents are long chain acyl deriva- 
tives, long chain amine oxides, and mixtures thereof, wherein such 
35 suspending agents are present in the shampoo compositions in 
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crystalline form. A variety of such suspending agents are de- 
scribed in U.S. Patent 4,741,855, Grote et al., issued May 3, 
1988. Especially preferred is ethylene glycol distearate. 

Also included among the long. chain acyl derivatives useful as 

5 suspending agents are the N,N-di (hydrogenated) Cie-Cie amido 
benzoic acid, or soluble salt (.e.g. , iK. Na salts) thereof parti- 
cularly N;N-di(hydrbgeriated)tallow amido .he^ acid which is 
coraiiierciiilly marketied - by Stepan Company (Northfield, Illinois, 
"'USA)'?-^''*^'-'' ■ r'''--'--^^ ■ - ii ■■ 

10 ArititliW useful siJsperiding agent, for the silicone conditioning 

agents of the present eompositiohSJ is^^x^^ as described in 

U.S. Patent ^,788,006, 'B^olnch et al;, issued June 5, 1984. The 
combination of long chain acyl 'derivatiA/es,^,a^^^ xanthan gum as a 
suspendihg 'systiem for silicone is descnbed in U.S. Patent 

15 4,704,272, Oh' 6t al.j issued Novanber 3, 1987, and may also be 
used in the present compostions. ^.v 

Generally, the shampoo compositions: will comprise from about 
d.1% to -about 5.0%,' preferably from^about 0.5% to about 3.0%, of 
the suspending agent to suspend the- silicone conditioning agent. 

20 Optional Comoonents ~ ^ • ' 

The present compositions ..may -also rcomprise a variety of 
non-essentiaV, optional shampbjo compjonents suitable for rendering 
such compositions more cosmettcaBy or aesthetically acceptable or 
to pro\^id^ them with additional usage benefits. A variety of such 

25 ingredients are Well -known, tO: those skilled in the art, and these 
include withiout limitingcthe invention thereto: pearlescent aids, 
such as tiOj coated mica, ethylene glycol distearate; opacifiers; 
preservatives i such as benzyl alcohol, l,3-bis(hydroxymethyl)- 
5,5-d1methyT-2,3-im1dazol.idinedione .{e.g., Glydant®, Glyco, Inc., 

30 Greehwichr ex. USA), methyl ehl pro is^^^ (e.g., Kathon , 

Rohm & Haas'^CoU Philadelphia, PA, ;USA), methyl paraben, propyl 
paraben, arid imidazolidinyl urea; fatty alcohols, such as cetearyl 
alcohol, cetyl alcohol, and stearyl alcohol; sodium chloride; 
sodium sulfate; ethyl alcohol; pH adjusting aids, such as citric 

35 acid, sodium citrate, succinic acid, phosphoric acid, monosodium 
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phosphate, disodium phosphate, sodiutn hydroxide, and sodium 
carbonate; coloring agents or dyes; perfumes; and sequestering 
agents, such ar. disodium ethyl enedi amine tetra- acetate. 

Another optional ingredient that can be advantageously used 
is an anti-static agent. The anti -static agent should not unduly 
' interfere with the in-use performance and end-benefits of the 
shampoo; particularly, the anti -static agent should not interfere 
with the anionic detersive surfactant. Suitable anti-static 
agents include, for example, tricetyl methyl ammonium chloride. 

Typically, f rem about 0.1% to about 5% of such anti-static 
agent is incorporated into the shampoo coinipositions. 
■ Thoiigh the silicone suspending agent component may act to 

thicken the present compositions to some degree, the present 
compositions: Riay also optionally contain other thickeners and 
15 viscosity modifiers such as an ethanol amide of a long chain fatty 
acid (e.g., polyethylene (3) glycol lauramide and coconut mono- 
ethanol amide) . 

These optional components generally are used individually in 
the compositions of the present invention at a level of from about 
20 0.ei% to abcjut 10%, preferably from about 0.05% to about 5.0% of 
the shampoo composition. 

The pH of tha present compositions will generally be in the 
• range of froai about 2 to/about lb. preferably from about 3 to 

■■"about '9. 
25 Mpthod of Haniifactur g: 

The cumpo&itions of the present invention, in general, can be 
made by mixing the materials together at elevated temperature, 
e.g., about 72'C. The silicone resin, if any, and silicone fluid 
component are first mixed together before being mixed with the 
other ingredients. The complete mixture; is mixed thoroughly at 
the elevated tempsrature and is then pumped through a high shear 
mill and then through a heat exchanger to cool it to ambient 
temperature. The average particle size of the silicone is 
preferably from about 0.5 microns to about 20 microns. Alter- 
nately, the silicone conditioning agent can be mixed with anionic 
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surfactant and fatty alcohol, such as cetyl and stearyl alcohols, 
at elevated temperature, to form a premix containing dispersed 
silicone The premix can then be added to and mixed with the 
remaining materials of the shampoo, pumped through a high shear 

5 mill, and cooled. 

M<»thod of Use , 

The shampoo compositions of the present invention are uti- 
' llzed convent^oriiily,^ i.e.vthe by applying an 

effecti>;^ an^ht of the shampoo composition to, the scalp, and then 
10 ' rinsmi it^ 6ut.^ ApplHcatiion of , the , shampoo to the seal p^ in 
general, enebmpasses messaging or^orklng the shampoo in the hair 
such that all or niost of the hair on the scalp is contacted. The 
• term ail "effecl^iVe amount" as used herein, is an amount which is 
' effective in cleaning and conditioning the.hair. Generally, from 
15 about j g to 4bout 20 g of the composition i?, applied for cleaning 
and conditibninoj thiB hair. 

The following examples illustrate the present invention. It 
will be appreciated that other modifications of the present 
20 invention within the skill of those in the hair care formulation 
art can be undertaken without departing from the spirit and scope 

of this invention. 

Alt parts, percentages,- and -ratios herein are by weight, 
unless otherwiiie specified. Some- components may come from sup- 
25 pliers as dilute solutions. The levels given reflect the active 
weight percent of such materials. ^ 

" Example I 

The following is a shampoo composition of the present 
Invention. 

• •- •. . . Weight % ■ 

30 Component 

Ammonium Lauryl Sulfate ^^'^ 

' Ahmoni 

LUVIQUAT FC 370 ^ 

Coconut Monoethanol Amide ^-^ 
35 Ethylene Glycol Distearate ^'^ 



wo 92/10162 



PCr/US91/08927 



- 28 - 

Ammonium Xylene Sulfonate 1-0 
Xanthan Gum 

PolydimethylsiToxane 2 3.0 
Cetyl Alcohol 1 ^'^ 

5 Stearyl Alcohol 

1 2 

Perfume 
Color Solution 

Preservative' - \ 0.2 

Water and Minors ^^'^ 
10 1 Tradenams of BASF Wyandotte Corporation (Parsippany, NO, 

• USA) for copolymer '.of vinyl rOTroli done and methyl vinyl imidazo- 
lium chloride. 

2 A 40/60 weight ratio blend of polydimethylsiloxane gum (GE 
SE 76, available from General Electric Co,, Silicone Products 
15 Div., Waterford, NY. USA) and polydimethylsiloxane fluid (about 

350 centi stokes). 

The composition ca.i provide excellent in-use hair cleaning 

and conditioning, fcr both damaged and undamaged, or normal, hair 
types. 

20 gxamole 11- 

The following is an example of a shampoo composition of the 
present invention. 
CfiiBBflnSflt 

AramoniunrLauryl Sulfate 13.0 

25 Ammonium Laureth (3) Sulfate - 5.0 
GAFQUAT 755N » 

Coconut Monoethanol Aaide 1-5 

Ethylene aiycol Dis-tearate / 2.0 

Ammonium Xylene Sulfonate 1-0 

30 Polydimethylsiloxane ^ 2.5 

Cetyl Alcohol ' 

Stearyl Alcohol 0-2 

Perfume ^'^ ' 

Color Solution 0-^ 

35 Preservative ^-^ 

Water and Minors ^^'^ 
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1 Tradename of Gaf Corporation (Wayne, New Jersey, USA) for 
copolymer of vinyl pyrrol idone and ethyl dimethyl roethacryoxyethyl 
ammonium methosul fate. 

2 A 40/60 weight ratio blend of polydimethylsiloxane gum (GE 
5 SE 76, available from General Electric Co., Silicone Products 

Div., Waterford, NY, USA) and polydimethylsiloxane fluid (about 
350 centi stokes). 

The composition can provide excellent in-use hair cleaning 
and conditioning, for both damaged and undamaged, or normal, hair 
10 types. 

' •! FYamnle IT I . 

^The following is an example of a- shampoo composition of the 
present invention. 

Component ^ = . ' : ^ ~ "^1^*'^ ^ 

15 Ammon i lini Laury 1 Sul fate i , ; 13 . 5 

Ammonium Laureth (3) Sulfate *-0 
LUVIQUAT FC 370 » 0-5 
Coconut Mohoethanol /^ide l-S 
Ethylene Glycol Distearate 2.0 
20 Trimethylsiloxysilicate 0*1 
Polydimethylsiloxane 2 2.0 
Cetyl Alcohol , " 

Stearyl Alcohol 0-2 
Perfume 1*2 
25 Color Solution O-S 
Preservative v ■. ^'2 

Water and Minors 73.8 

1 Tradename of BASF Wyandotte Corporation (Parsippany, NJ, 
USA) for copolymer of vinyl pyrrolidon!B and,raethyl vinyl imidazo- 

30 lium chloride. v . - 

2 A 40/60 weight ratio blend of polydimethylsiloxane gum (GE 
SE 76, available from General Electric Co., Silicone Products 
Div., Waterford, NY, USA) and polydimethylsiloxane fluid (about 
350 centistokes). 



35 
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The composition can provide excsllent in-use hair cleaning 
and conditioning, for both damaged and undamaged, or normal, hair 
types. 

5 The following is an example of a shampoo composition of the 

present invention. 

cmsmt wsMO 

Ammonium Lauryl Sulfate 4.0 
Cocoamidopropyl Betaine 3 '5 

10 Ammonium Laureth (3) Sulfate 9-0 
Sodium N-Lauryl ^-Iminodipropionate " 4.0 
LUVIQUAT FC 37C' 1; ' . 0.3 

Coconut ?ionbethanol Amide 2.0 
Ethylene Glycol Distearate 2.0 

15 Xartthan Sauas 0.5 
PoTydimethyTsiloxane ^- ■ 2.0 
Cetyl Alcohol 
Stearyl Alcohol 
Perfume 

20 Color Solution 0*^ 
Preservative ' ^'2 

Water and Hi iiov*s 70.4 

I Tradename of BASF Wyandotte Corporation (Parsippany, NJ, 
USA) for'copolyiher of vinyl pyr roll done and methyl vinyl imidazo- 

25 TiuHi chloride. 

^ A 40/60 weight ratio blend of polyciiraethylsiloxane gum (GE 

SE 76, available from General Electric Co., Silicone Products 
Div., Watei-ford, USA) and polydimetfeylsiloxane fluid (about 
350 centi stokes). . ■ 

30 ' . : • . gxamslfe V ' 

The following is a shampoo xemposltion of the present 
invention. 

£sinE2i!g!ii MgiflbO 
Ammonium Lauryl Sulfate 13*5 
35 Ammonium Laureth (3) Sulfate 4.0 
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LUVIQUAT FC 370 1 0-5 
Coconut Monoethanol Amide I'O 
Ethylene Glycol Distearate 2.0 
Ammoniuin Xylene Sulfonate !•* 
5 Polydiraethylsiloxane Fluid Component 2 2.85 
HQ Silicone Resiri/Volatile CycTomethicone 3 .15 
Cetyl Alcohol 

Stearyl Alcohol , 0-2 

Perfume , u 1-2 

10 Color Solution 0-^ 
Preservative - ' c r. , ^-^^ 

Water and mnors- : r r ^ ^^^'^ 

1 Tradename of BASF Wyandotte Cor^prat;i on (Parsippany, NJ, 
USA) for copolymer of -vinyl r pyrrol t<?one and methyl vinyl 

15 iraidazoli urn chloride.' 

2 A 40/60 weight ratio blend of polydimethylsiloxane gum (GE 
SE 76, available from General Electric Co., Silicone Products 
Div., Waterford, NY, USA) and polydimethylsiloxane fluid {about 
350 cent i stokes). 

20 ' A 60/40 weight ratio belnd of the MQ resin in volatile 

silicone carrier. M:Q molar ratio of about 0,8:1.0. 

The composition can provide excellent in-use hair cleaning 
and conditioning, for both damaged, and undamaged, or normal, hair_ 
types^. ' 

25 The compositions hereof can be made by preparing a premix of 

the entire amount of silicone conditioning agent (i.e., the 
silicone fluid component and the silicone resin) to be 
incorporated into the shampoo, along with sufficient ammonium 
laureth sulfate and cetyl and stearyl alcohol such that the premix 

30 comprises about 30% silicone: conditioning agent, about 69% 
surfactant, -..and about 1% of the alcohols. The premix ingredients 
are heated and stirred at 72*C for about 10 minutes and the premix 
is then conventionally mixed with the remaining hot ingredients. 
The composition is then pumped through a high shear mixer and 

35 cooled. 

WHAT IS CLAIMED IS: 
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I. A liquid hair conditioning shampoo cpsiposition 
characterized in that it comprises: 

(a) from 5% to 50%, by weight, of an anionic surfactant 
component; 

(b) from 0.1% to m, preferably frciB 0.5» tc lOX. by 
weight, of a dispersed, insolab'-s,. nonvolatile, nonionic 

* silicone hair conditianingasent; 

(c) from 0.05% to'iO%, by weJsht, of soluble, organic, 
polymeric cationic hair conditioning agent, said 
polymeric, cationic hair condnioning agent consisting 
essentially of one or more catietric. hair conditioning 
polymers, said cationic hair conditionirg polymers 
having quaternary anmonium or cationie amino moieties, 
or a mixture thereof, an open chain backbone, and a 
charge density of +3.0 weq/grajB or lesis; arsd 

(d) an aqueous carrier. 

Z. A liquid hair conditibning shampos cowposition as in 
Claim 1, further comprising a suspending agent for said silicone 
hair conditioning agent. 

3. A liquid hair coriditidning shauipod composition, as in 
Claim 1 or 2, wherein said shampoo cotapasltion comprises from .1% 
to 5% of said polymeric cationic hair conditioning agent, and said 
polymeric cationic hair conditioning agent comprises cationic 
polymers halving catioiiic vinyl monomers with aianofiiuK quaternary 
or cationic amine substituents and water-soluble spacer monomers 
and having a charge density of +2.73 ineq^'grati or less, said 
cationic polymers being free of carbon -carbon triple bonds, and 
said spacer monomers preferably are selected from the group 
consisting of acylaraide, methacryl amide, alkyl and dialKyl 
acryl amides, alkyl and di alkyl methacryl amides, alkyl acrylate, 
alkyl methacryl ate, vinyl caprolactone, and H-vinyl pyrrol idone 
and said cationic vinyl monomers are selected from the group 
^^aitviam^nnaivvl acrvlate. d 1 alkyl ami Hoalkyl 



wo 92/10162 



-33- 



PCT/US91/08927 



raethacrylate, dial kyl ami noalkyl acrylamide, and dlalkylaminoalkyl 
inethacrylamide, monoal kyl ami noalkyl acrylate, monoal kyl ami noalkyl 
methacrylate, trialkyl raethacryloxyalkyl amnonium salt, trlalkyl 
acryloxyalkyl amommiun salt, and vinyl quaternary airmonium 
monomers having cyclic catiqnic .nitrogen-containing rings. 

4. A shampoo composition as in^ tl aim 3. wherein said 
cationid polymeric Mir .conditioning agent is a copolymer of 
l-vinyV.2-pyrrolidone,?and i,vinyl-3-inethy1imi(iazolium salt or a 
copolymer of il-v^iny^ranpyroMdone^ ^^in»thylaminoethyl 
methacrylate, or a mi ytur?. thereof. , ^ 

5. A shampoo composition as in Claim 1, 2, 3, or 4, further 
comprising from 0.5% ti?, 2W of a detersive surfactant selected 
from the group consisting of. nonionic. zwitterionic, and 
amphoteric surfactants, ?nd., mixtures thereof. 

6: A shampoo composition as in Claim 1, 2, 3, 4, or 5, 
wherein said anionic detersive surfactant component is selected 
from the group consisting of alkyl sulfates, ethoxylated alkyl 
sulfates, .and mixtures thereof*. . 

7. A shampoo composition as in Claim 5 or 6 wh^fein the 
composition comprises a detersive surfactant selected from the 
group consisting of betaines, .amido propyl betaines, sarcosinates, 
cocoamphocarboxy glycinate, and rairt^^^ 

. 8. A shampoo composition as in Claim 1, 2, 3, 4, 5, 6, or 7, 
wherein the silicone conditioning agent i's^p^^ at a level of 
from 0.5% , to 5% . and conjprises a silicone fluid component 
containingjpolydimethyl siloxane gum having a viscosity greater 
: than 1 , OOP ,000 centi stokes . and a , polyd imethyl si 1 oxane fl ui d 
having a viscosity of from 10 centistokes to 100,000 centistokes, 
wherein the ratio of gum to fluid is from 30:70 to 70:30. 

9. A shampoo composition as in Claim 1, 2, 3, 4, 5, 6, 7, or 
8, wherein said silicone conditioning agent comprises a silicone 
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fluid companent and a silicone resin component, said resin is 
soluble in said fluid, and the weight ratio of silicone 
fluidrsilicone resin is from 4:1 to 400:1. 

10 A liquid hair conditioRing shampoo composition as in 
Claim i 2. 3. 4. 5, 6. 7, 8, or 9, further comprlsins an 

anti-static agent. 

11 A method for clesRing and conditioning the hair 
comprising applying an effective , amount of the composition of 
Claim 1, 2, 3, 4, 5, 6, 7. 8, 9, or 10 te the hair and then 

rinsing said composition from the hair. 
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